Introduction
Substantial progress has been made in recent months in the design of the K800 cyclotron at MSU.
As a consequence, the geometry is somewhat different from that outlined in (1) with implications on magnetic field properties, beam dynamics and extraction. Injection of beams from the R500 has not been affected by said modifications and we refer to (2) for all details.
It is the purpose of this paper to review the finalized design of the R800 and the rationale for the choices which have been made, together with their implications on the machine performance.
Review of the K800 Characteristics
As well known, the K800 is mainly intended as a booster for the K500 cyclotron, now near completion, although operation with an internal ion source is also anticipated. The energies will be 200 MeV/n for fully stripped light ions and up to 30 MeV/n for heavy ions, depending upon the available charge states from the K500.
The parameters of the machine are listed in Table I . The main differences with respect to ref. 1 are:
-the increase in pole radius from 41" to 42", -the increase in the hill gap from 2.5" to 3", -the increase in the hill width, at outer radii, from 4e to 51°.
The rationale for these choices will be discussed later.
The operating diagram in the (B,, Z/A) plane is shown in 
Main Coil Design
The coil parameters are listed in Table II diagram of the machine in terms of the current densities J0, and J is presented in Fig. 2 . As apparent from the figure, s must go to a negative value with respect to Ja for many of the most relativistic ions, i.e. for Z/A from 0.3 to .5 and for the energies close to the focusing limit. The coil winding technique shall be essentially similar to the one used for the K500.
Details on anticipated forces and stresses are given in ref. 3 .
Pole tip Design
The median plane geometry of the sectors is shown in Fig. 3 , and their radial profiles for both hills and valleys, in Fig. 4 The increase in pole radius, to 42", was prompted by the fact that if the .25" radial clearance between the vacuum tank and the pole is set at 41" as originally devised, the local reduction in the average field and flutter is too high and cannot be properly compensated. The tank wall thickness was thus reduced to 1", down from the anticipated 2", and consequently the .25" radial gap is between 42" and 42.25" where its effects on the field are more tolerable.
The increase of the minimum hill gap to 3" was dictated by extraction considerations.
As discussed later, it is necessary to move the deflectors to smaller radii as the field level is lowered.
We have thus increased the hill gap to 3", and at the same time reduced the axial space occupied by the last trim coil by .5 ". This is accomplished by having just one layer of 1/4" square conductor for this particular trim coil, instead of the two layers used elsewhere (and in the K500 as well). The deflector can then slide inward over the last trim coil and still have a sufficient axial clearance.
The valleys, whose nominal gap is 36", are shimmed in order to reach the desired slope of the average field, all details being given in Fig. 4 . The center hole, in the sector region, has a 7" diameter as in the K500, but in the pole, i.e. starting at a distance of 18" from the median plane, it increases to 10" diameter. This larger hole is desirable for a possible axial injection system. The plug design follows closely that of the K500, being composed of a cylindrical part and a hill part.
Holes are provided for R.F. purposes, as shown in Fig. 3 . In addition there are twenty two holes along each side of each hill, i.e. 44 holes/sector, of .75" diameter, for the leads of the 22 trim coils anticipated in the machine.
These holes are not shown in the figures.
Details of the hill width can be seen in Fig. 3 As shown also in Fig. 3 , the transition between the two spirals, at R = 15", has been made sharp instead of the smooth one envisaged in (1 Z /A requirement that prompted us to increase the hill gap to 3" and reduce the last trim coil to one layer only. An example of the resulting total average fields, axial focusing frequencies and accelerating phase is shown in Fig. 6 for fully stripped light ions, Z/A = .5, and two different center field levels. The The extraction scheme now envisaged involves two electrostatic deflectors instead of three. Nine magnetic channels of the passive type used in the K500 are provided along the extraction path.
A list of the azimuthal position of each element, the maximum electric field in the deflectors, and the values of the bias field and magnetic field gradients in the channels is given in Table 3 . Their position can be easily recognized by looking at Fig. 3 . 
